Our aim in this paper is to obtain sufficient conditions under which the functional differential equation
(1) x'(t) + Σ P,(*)x(t -Φ)) -0
has a "large" number of nonoscillatory solutions. It is to be noted that the literature is scarce concerning conditions under which there exist nonoscillatory solutions. Using the characteristic equation of a "majorant" delay differential equation with constant coefficients and Schauder's fixed point theorem, we obtain conditions under which (1) has a nonoscillatory solution. Then we employ a known comparison theorem [see 1, p. 224, also 4, Ch. 6] as a tool to demonstrate that if (1) has a nonoscillatory solution then it really has a "large" number of such solutions.
As it is customary, a solution is said to be oscillatory if it has arbitrarily large zeros. A differential equation is called oscillatory if all of its solutions oscillate; otherwise, it is called nonoscillatory. In this paper we restrict our attention to real valued solutions x(t).
2. Non-oscillations. THEOREM Proof. Suppose that λ 0 is a positive root of (2), i.e., λ 0 = Σ P,e λ°T '.
Consider the differential equation
We will prove that (1) has a nonoscillatory solution of the form (3). Substituuting (3) into (1) we obtain
It suffices to show that (4) has a bounded solution. We will employ Schauder's fixed point theorem. Define the sets X = {λ(/): bounded continuous functions mapping R into R} with sup-norm, which is a Banach space, and which is a closed and convex subset of X. Therefore Schauder's fixed point theorem applies and the proof is complete.
Note that the r.h.s. of (2) is a positive convex function of λ and so (2) has either two real roots, one real root, or no real root. Except in the case that all the P t are zero, the roots are always positive. Thus (2) really just means T l9 ..., T n , P v ...,i^n are fairly small.
For the delay differential equation
whose coefficients and delays are positive constants, it has been proved [5] , see also [3] , that every solution oscillates if and only if the characteristic equation
has no real roots. This is equivalent to saying that (1)' has a nonoscillatory solution if and only if (2)' has a real root.
The following are immediate corollaries of Theorem 1.
COROLLARY 1. Equation (1) is nonoscillatory provided that the "majorant" delay differential equation
where P t and 7] are as defined in Theorem 1, is nonocillatory.
COROLLARY 2. The functional differential equation with constant coefficients and constant arguments
is nonoscillatory provided that the delay differential equation
is nonoscillatory.
3. A comparison theorem and its applications. Next we will demonstrate how the following comparison result [see 1, p. 224, also 4, Ch. 6] may be used as a tool to establish that if a functional differential equation has a nonoscillatory solution then it has a "large" number of such solutions in a sense that will be made clear below. THEOREM and
(Comparison Theorem.) Consider the delay differential equation
Let x and x be the unique solutions of (*) with initial functions θ and θ respectively. Assume that
JC(/)>JC(O on{0 9 oo). REMARK 1. If we denote by x(t, t 0 , 0) the unique solution of (*) with initial function 0 at t = / 0 , then x(ί, ί 0 , -0) = -x(t 9 t θ9 0). From this observation we obtain a dual to the above theorem by simply reversing the signs of the inequalities in (8), (9), and (10). That is, under the hypotheses of Theorem 2 we have, on (0, oo), x(t,0 9 θ) > x(t 9 θ 9 9) > 0 and x(t 9 θ 9 -0) < x(/,0 -0) < 0. First we apply the comparison theorem to the delay differential equation is nonoscillatory. In particular (and also when λ is not known) we have the following result. COROLLARY has a real (negative) root in the interval (-2, oo). Observe that λ = -1 is a root of (14). Thus (13) has the nonoscillatory solution μe~ι for any μ e R, μ φ 0. Also, using the comparison theorem, any solution of (13) Finally we apply the comparison theorem to the delay differential equation (15) x
Assume that (2)' has a real root. Then any solution of (iy with initial function φ or ψ satisfying φ(t)<φ(O)

'(t)+p(t)x(t-τ) = 0 9 t>t Q9
where τ is a positive constant andp(t) is a τ-periodic continuous function with (16) K=f p{s)ds<\. Observe that sin t is a 2τr-periodic function and condition (15) is satisfied, with K= 0. Note that e cost is a multiple of the nonoscillatory solution given by (17). REMARK 2. When p(t) > 0 the condition K > l/e implies, see [2] , that every solution of (15) The Supporting Institutions listed above contribute to the cost of publication of this Journal, but they are not owners or publishers and have no responsibility for its content or policies.
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